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Magnetic Induction.
465.    When magnetism is induced in a neutral body A by the influence of a magnetised body B, it is supposed that each element dv of the volume of A becomes magnetic*.   Let R be the resultant magnetic force (Art. 342) on, a positive unit pole situated in the element, due to the influencing body B and the induced magnetism in A.    In an isotropic body the axis of magnetisation of the element dv is in the line of action of the force R.    The intensity I is nearly proportional to the force jR provided that force is not very large.   We therefore put / = kR.   When k is positive the body is said to be paramagnetic and the direction of magnetisation coincides with that of the force F, when k is negative the body is diamagnetic and these directions are opposite.    The value of k for soft iron is positive and great, but for bismuth it is negative and very small.    Thus for soft iron k may vary under different circumstances from 10 to nearly 200, but for bismuth (which is one of the most highly diamagnetic substances known) k is about 1/400000.    The coefficient k is called the magnetic susceptibility]
it is also called Neumann's coefficient.                                                         ]
466.    Let U be the magnetic potential of the magnetism of the influencing body B and fl that of the induced magnetism in A.             |
Let F= U+ O be the potential due to all causes.    Let (I, m, n)             }
•be the direction cosines of the direction of magnetisation of any ^element dv of the body A.    It immediately follows that
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We may in Poisson's manner represent the potential due to the induced magnetism by that of a distribution of fictitious matter throughout the volume and over the surface of the body A. The density p of the former is given by
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Here we have introduced the condition that k is constant for
* The mathematical theory of induced magnetism was first given by Poisson, Memoires de VImtitutt 1824. The difference between his theory and that of Weber cannot be discussed here. The reader will find the fundamental principles of induced magnetism explained in the reprint of Kelvin's papers. The theory of Faraday and Maxwell, that the dielectric is the seat of a peculiar kind of stress, does not come within the limits of a treatise on attractions.

